Disulfide bond structure of the atrial natriuretic peptide receptor extracellular domain: conserved disulfide bonds among guanylate cyclase-coupled receptors.
The disulfide bond structure of the extracellular domain of rat atrial natriuretic peptide (ANP) receptor (NPR-ECD) has been determined by mass spectrometry (MS) and Edman sequencing. Recombinant NPR-ECD expressed in COS-1 cells and purified from the culture medium binds ANP with as high affinity as the natural ANP receptor. Reaction with iodoacetic acid yielded no S-carboxymethylcysteine, indicating that all six Cys residues in NPR-ECD are involved in disulfide bonds. Electrospray ionization MS of NPR-ECD deglycosylated by peptide-N-glycosidase F gave a molecular mass of 48377.5+/-1.6 Da, which was consistent with the presence of three disulfide bonds. Liquid chromatography MS analysis of a lysylendopeptidase digest yielded three cystine-containing fragments with disulfide bonds Cys(60)-Cys(86), Cys(164)-Cys(213) and Cys(423)-Cys(432) based on their observed masses. These bonds were confirmed by Edman sequencing of each of the three fragments. No evidence for an inter-molecular disulfide bond was found. The six Cys residues in NPR-ECD, forming a 1-2, 3-4, 5-6 disulfide pairing pattern, are strictly conserved among A-type natriuretic peptide receptors and are similar in B-type receptors. We found that in other families of guanylate cyclase-coupled receptors, the Cys residues involved in 1-2 and 5-6 disulfide pairs are conserved in nearly all, suggesting an important contribution of these disulfide bonds to the receptor's structure and function.